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SAFETY SUMMARY 
SAFETY DEPENDS ON YOU 

TA* toBowIng gmmmi mt9ty pmemtiom mmt te ote«rr«tf during all phatm of opamttorii sorwleo, and 
mpair of thla ^ulpmmt Fallun to comply wttit ihom pmeautlom or with apmitic wamlnga alsamham 
In tkl9 mamal wlolatm setoff ttontfaMt of doaign, manutactum, and Mandod um of Iho ogulpmml 
Moforoto Iffc. amumm m Hablllty tor tlw emtomoris Mlum to comply with thorn mgulmmonis. Tha 
99f9ty pmeautlom tlaiod bolow m§Mmmt warning* of cortatn dangon of which wo am awam. You^ as 
iho mm ot tho product, ghouU follow thmo wamlnga and all othm aatoiy procauilom nmamary for 
its mfo o^nifen of tho ^utpmont In your opamling mwlmnmonl 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the equipment chassis and enclosure must be connected to an electrical 
ground. The equipment is supplied with a three-conductor ac power cable. The power cable must either 
b« plugged into an approved three-contact electrical outlet or used with a three-contact to two-contact 
adapter, with the grounding wire (green) firmly connected to an electrical ground (safety ground) at the 
power outlet. The power Jack and mating plug of the power cable meet International Electrotechnical 
Commission (IEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSi¥B ATMOSPHERE. 

Do not operate the equipment in the presence of flammable gases or fumes. Operation of any electrical 
equipment in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LI¥E CIRCUITS. 

Operating personnel must not remove equipment covers. Component replacement and internal adjust¬ 
ments must be made by qualified maintenance personnel. Do not replace components with power 
cable connected. Under certain conditions, dangerous voltages may exist even with the power cable 
removed. To avoid injuries, always disconnect power and discharge circuits before touching them. 

DO NOT SERWICE OR ADJUST ALONE. 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and 
resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-Ray Tube (CRT) causes a high-velocity scattering of glass fragments (implo¬ 
sion). To prevent CRT implosion, avoid rough handling or Jarring of the equipment. Handling of the 
CRT should be done only by qualified maintenance personnel using approved safety mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY EQUIPMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform any 
unauthorized modification of the equipment. Contact Motorola Microsystems Warranty and Repair for 
service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. You should also employ ail other 
safety precautions which you deem necessary for the operation of the equipment in your operating 
environment. 

WARNING 

Danfcrous voitag**, eapabi* of causing d«atii, arc prM«nt In this equipmtnl. U8« sxtrem® 
cauion wtMfi hantfing^ tMting, and adfutting. 


t42€0 FRINTED IN USA (@/iU hm 300 






PRiFM^E 


Unless otterwi^ specifier all ^dress refererwes are in hexadecimal 
thca^tout this maiwal. 


M asterisk following tte signal nate for signals #iich are level 
significant denotes that the signal is true or valid #ien the signal 
is low* 


to asterisk (*) followirg the signal nane for signals which are aige 
significant denotes that the actions initiata3, by that signal occur 
on a high to low transition* 
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CHAPTER 1 

GENERAL 

DESCRIPTI^ 


aawER 1 


«NEML 


la iMmwCTiai 

ttis mrual provides geMral information, hardwre pr^aration aw3 installation 
instructions, fmctional ^«ription, arrf si^^rt information for tte f«8KW12 
1024iV'4096K %te ^n«iic RM mamzy n^ule® Ifie nwdule is stown in Figure 1-1® 
ttiis n«i©ry rrodule will te referraS to as the W12 throughout the ranaiirfer of 
this nBiMal® 


1®2 imTORffi 

'ft* fmtures of the WI12 includei 

® 1 i^abyte, or 4 i^Aytes of dyaniic RAM 
® i^jatible with WR^fcus 
« C3ontrol status r^^ister fimctioM 
® %te ^rlly error det«tion 
® tottery b«kup cap^ility 
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13 SPKIFIC%TICK 


Wfl.2 specificatioiB are listrf in teble 1-1 


TABLE 1-1® ^412 S^cifications 


amx^mimics 

SPKIPIGATIOIS 

MM»ry device 

dynanic KM 64K x 1 (ncdel Ml) 
!f®S dynaiic RM^ 256K x 1 Ci!w3el B02) 

Stor^e caj^city 

1 Msyte (KOdel Ml) 

4 (nio^l M2) 

size 

%ts (8 bits + 1 parity) 

»Ed (16 bits + 2 parity) 

Lor^ word (32 bits + 4 pari^) 

Powr rejuiraients 

^nial operation 

+m @ 5A 

Stardby volt^e 

•fSV @ 2A 

tea3 accMS tine 

350 ns (roaximiM) 

^ite a3CMs time 

180 ns (n»xi!ii«!i) 

^fai»ry cycle tine 

420 ns (iMximim) 

Refr«h cycle tine 

15 us (naximijn) 

Tai^rature 

Curating 

0® to 70^ 

Storage 

-200 to 85<^ 

telative ftmidity 

5% to 95% Cno!>-conaensir^) 

Riysical Giar^steristies 

fteight 

9.25 in. (23.50 an) 

Width 

1430 in. (36.83 an) 

IhickMss 

0@66 I’O® {Xe63 on} 


1 
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1«4 GENERAL DE^1IPTI« 


Tte VM12 provides mass s«»icoiiauctor stor^e airf is design^ for use in 
high-sperf n^miy applications, Ihe m^ule utilizes high-density 64K x 1 
dynanic cteyices on Ml# or 256K x 1 devices on n^el W2, terity 

gaieration airi ^tection circuitry^ alor^ with a tontrol/Status leister (CSR) ^ 
error detection ard i^siwry diagnostics* 

“B* imaMry array ar^ refr«h circuitry can be powerrf optionally by +5 Vdc or 
+5 stai^by supplies* Wien the latter option is anployrf^ the WI12 is 
c^«ble of retainirg data irdefinitely #iile consunirg miniiMl current (2A^ 
t^ically) froR the +5 ¥dc stai^by simply® 

tecau» the W112 is VERSAtas-con^tibls^ it can be used in many pra3ucts. Such 
pr^ijsts incliA ^totorola®s EX»i«s (fevelopnent systan for t!te fC68000 family 
of prcrfucts) g 68/2^ and similar VEKArtule bas«l systans. 


1,5 RaATffil M:iMWrATION 

VEl^tous Reification ffanual^ is applicable to tte VM12* 
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INSTRUC- 




amPTER 2 


IftMmRE PREPARATiai MB IffiTALLATICW IMSTMCTIONS 


2.1 iiwa»ra?i<M 

This dieter provictes ur^cking instiructions, hardware preparation procedures ^ 
and installation instructions for the W12. 


2.2 UNPACKIM3 INSTICK^TICWS 


NOTE 


If shipping carton is dansged upon receipt ^ 
request carrier's agent be present during 
unpacking and inspection of the equiprnent. 


Unpack module frcM shipping carton. Ifefer to packing list and verify that all 
itOTB are present. Save packing neteriai for storir^ or reshipping the 
eq^ipient. 


2.3 HMmRE PREPARATION 

This section describes hardware preparation of the VH12 tiMdule prior to systai 
installation. OI:^rvance of this description will ensure the user that his yM12 
coKponents are properly configured for systsn operation. 

The VM12 has been factory tested for system operation and is shipped with 
factory-installed header jratpers. There are nine leaders which are used to 
select the various functions and options of the module. Before the module is 
irwtailedg the user should verify tl:^ jiwper configuration of each header and 
alter# as required, for the user's particular system operation. 

Two DlP-ty^ switches (SI and S2) on the edge of the module are provitel for 
starting address selection. Refer to paragraph 2.3.9 for a^itional information 
r^ardit^ the use of these switches. 

Figure 2-1 illustrates the location of the VM12 connectors, teacters, arri 
witches. Table 2-1 lists each header designation, the function of each teader, 
aM tte factory-iretailed configuration. Figure 2-2 illustrates the pin 
arran^oent of each header and shows the juiper configuration as-shipp^ fz<m 
tte factory for each one. A n^re detailed description of the headers is 
provi^rf in the follcwir^ paragraphs. 











msiB 2-1® 'W12 Ife^ers 



EtiCTiai 

FACTmi-INSTALLED 

CCMFIGUMTICM 

J1 

I/O ^ress selection 

(1-2), (3-4), (5-6), (7-8), 
(9-10), (11-12), (13-14) 

J2 

I/O ^dress selection 

(1-2), (3-4), (5-6), (7-8), 
(9-10), (11-12), (13-14), 
(15-16) 


fte!»ry ty^ selection 

(1-2), (5-6) — BOX nn^el 
(3-4), (7,8) ~ B02 nrfel 

J4 

Early UM2¥^ «able/di sable 

(1-2) 

J5 

Iteiory size selection 

(5«6) — BOl nrfel 
(1-2), (3-4), (5-6) ™ 

B02 in^el 

J6 

BIB E1RC«* enable/disable 

(1-2) 

J7 

Parity error report enable/disable 

O^n (not juniored) 

J8 

Extei^ed ^dress selection 
enAle/disable 

(3-4) 

J9 

Mdress madifier respanse election 

(1-2) 


J1 


J2 


2 4 6 8 10 12 14 


111 11 11 


1 3 5 7 9 11 13 

I/O ATORffiS SttlCTICM 


2 4 6 8 10 12 14 16 

[l I I 1 ! I I 1| 

1 3 5 7 9 11 13 15 

I/O MBRESS SELKTION 



J4 



EARLY DT^K* 
ENABLE/DISABLE 


MBCRY TYPE 
64K RMB 


!«I»Y TYPE 

256K RMS 



MBK«Y SIZE 
SaECTICM 
(1 f«YTE) 


Ma«Y SIZE 
SffiiKTIOM 
(4 B©WE) 


J6 



1 2 


BIB ERROR* 
EMBLE/DISmLE 



PARITY 

RETORT 

E^Li/blSfflllE 
C» JIMM?) 


EXTMDED ADDRESS 
saroriOM 
ENABLE/DI^LE 


M»RiSS MDIFIER 
RKTOffiE SELKTION 


FIOTffi 2-2® Ifeater Pin Arra^aients ai^ Is-SiiEprf Juiper Configurations 

2-4 





ADDiUeSS 

SELECTION 



2.3a VO mi^im m, J2| 

I^^ES J1 vA J2 mm to ael^t I/O ^Hr«s whiA tte loratiai 

of tl» ^»teol/stato« wrd. «itrol/statos wed c»a^ies oily a» wrd 

wittin e» I/O 

^ft2 is witii all jii^«s iiMtallM « totters J1 ar^ J2® Biis 

ji^^E c»iifi^iratiai locate tte OTitrol/statais »Ed at W»n J1 

art J2 are left fall ja^»Es E^»vrt|, tte a»tr©l/statMS »Ed is l^»trt 

at Tl» J1 art J2 ji^^rs «fi te OTifigurrf to set at^ locatiai 

tetwn liaits. 

TAle 2-2 givM iiMtallatioo raifipiratia* for tl» variais ^Hr«s 

2-2. Itofers J1 art J2 toifi^rati^B 

J1 J2 

LI* PI» PI« 


1 

1-2 

— 

2 

3-4 

— 

3 

5-6 

— 

4 

7-8 

— 

5 

f-10 

— 

6 

11-12 

—- 

7 

13-14 

—- 

8 

— 

1-2 

9 

— 

3-4 

10 

— 

5-4 

11 

—- 

7-8 

12 

— 

§-10 

13 

— 

11-12 

14 


13-M 


15 


15-16 



clAORY' SIZE 
SELECHO 








2.3^2 ^ory Election Ifeader (J3} 


lteai«r J3 is to »lect tl» Mwry ty^ on tte W!12® ItMi the W12 is 

OTnfigured for a total iM»ry cavity of mm ^*yte|, 64K RM®s are arf 

^ald te install^ on pii» 1 to 2 arf 5 to 6 of terfer J3« tte 

^M.2 is configiKrf for a total i^Kjry ca^city of four a^Aytes^ 256K l»^s are 
a»3, art ji^rs stwuM 1» iistall^ « pirn 3 to 4 art 7 to 8 of terter J3» 


2.3®3 terly ^^CK* Biable/DisAle Heifer {J4| 

tester J4 is p:wid«3 to allw tte I^aC^ signal to te activated 270 ns 
CiaxiMiil after »m ttas Mkii^ ^ssible faster Mi»ry o^ration® 

mm 

ttis feature ^»uM te isrt with di^retiooip 

^»aci» ^rity errors wwld i»t te cfetectrt 
usiiq tte early 


It» WQ.2 is ship^^ with pies 1-2 of J4 ttiis TOnfiguratioe is for 

r»nMl 1W12 ^^ration (meimI tine) • If tt» early OT^K* ^»ration is 

desirrtg zmme the jiM^r fr« pins 1-2 art install it ai pins 3-4 of J4® 


2®3®4 B-teory Size Selection iferter CJ5) 

Iferter J5 is usrt to «lect t!» total iBa»ry size (capacityl of the ¥M12® The 
one raegabyte Wfl2,, rtiirfi i 2 »s 64K is selects by jiiiperii^ pios 5 to 6 on 

header J5. The four m^abyte 1M12, ifcich uses 256K is sel«trt by 

jinperir^ pins 1 to 2, 3 to 4^ art 5 to 6 oc teader J5. 

2®3®5 ftis ttror toAleA^isAle ife^ter CJ6| 

Ife^ter J6 prwides tte u»r with tlm to «i^le or dis^le tte issuii^ of 

tte MB ffiKM* signal® Rjr rtditioMl infoi^ationt r^er to tte de^riptioM of 
tte cxMitrol/status roister art ^rity error ^tecti®® » «iable issuii^ tte 
i IK tall jw^E on J6, pirn 1-2® m disable issuii^ of tte MB 
r^ve the jiM^r on J6|. pins 1-2® «k «12 is shij^ with pins 1-2 
ji^errt® 


2.3®6 Pari^ ttror aiAleyt^isable (J7) 


If a ^rity error is ^t«ta3 on a c^cle^ art prwi^d tlie ^rity error bit 
is mt, hit 15 in tl» CSl will te frefer to Qiapter 4) ® 

f^^fer J7 deteniii» of tte two nrfes of ©^ration for ^rity error r^>rt 

will te ijsrf® If J7 is ^en (no jiM^r m piis 1-2) ^ writir^ a logic 1 to bit 0 
of tl» en*l« ^rity error E^»rte If a ji:^!er is imtallaS on pins l«-2 of 
J7, bit 0 of tl» SR is a logic 0 at ^«E“-up^ and error r^irt is 

en^l^e feiti^ a l^ic 1 to Mt 0 of tte CSR now disables ^rity error 
r^»rt® 

•R* u»r mn "don^t care" bit 0 of tte CSR by 
the on J6® ®iis disMiles 

issuii^ of tte BIB EH®R* signal (rrfer to 
te^r J6 feasription^ ^ragr^h 2»3«5)® 


2.3®7 Exteided Election Si^le/Disable Ifeader (JS) 

Ife^ter J8, in conjunction with mitch 1 (SI) f is usaS to enable or disable tte 
exter^rt aMr«ses of the ^M120 For ^ditionai infoniationi, refer to the 
^»CEiptioiB of wlteh 1 (SI) aid switeh 2 CS2| unfer 2,3®9 ard in 

Figure 2-3® To enAle tte exteid^ iiBtall a jim^r on JS^ pins 1-2® 

To disAle tte exten3«3 addr«»Sy ir^tali a jm^r on JS^ pits 3-4® ttie Wfl.2 
is shi^^d with pins 3-4 


2«3®8 Mdr«s IMifier felection Ife^er CJ9| 

1M12 is d«igMd so that tte user ran E^la« a ¥MM (8231291 at 0219 to 
i^ify Module to ^iE«s isdifier (Mi} cx^m^ Bie M»Ey ^rtion of 

tte i^ule r«^ids to M cofes for su^rFi^r/u^r staidard {24-bit ^dr«s) 
1 ^^ or for su^Evisor/u»r C32-Mt felec±ion of ttese 

i^tioEB is »c«plisl»d ^ t!» «irfig«ratioii of J9 Table 2-3 lists tte 

availAle The ^M12 is shippm with J9 pins 1-2 


WBE£ 2-3 • J9 Jm^r ^ti«» 


JS PI« 

MDE 0PEmTI« 

TO 




m ^mz 


1-2 

Su^r¥i»r/i«r stai^rd 

01, 02, 05, 06, 

FF 

3-4 

Sii^E¥i»r/ii»r extei^^ 

FI, F2, F5, m. 

m 


I/O ^rtion (OTfitEol/statiis roister) to M code 15, 






BACKUP 


OPERATIONS 


23*5 ^r«s felect ^imm (SI, S2| 


fSl aid S2) are prcwi^rf on tt» ^12 f^ule (sm Figure 
2-1) for »l«tii^ startir^ ¥M12 Miory «cti«i is 

cc»fi^rAl« to m ai^ 64E tooAry within a selects 16-«^tyte pa^* 

fSix^-foir axti p^« exist ti» extend is B» 

ji^^r ^tion % h^^r J8 all«« tl» u^»r eight agrees select 

^itct» (OTitoifrf m Sl| to te disable if tte WI12 is in systa» limited 
to 24 ^Hc«s liiM (refer to 23*7| * 

9m aidi^ a^r«s of tte iia»rf s«tiai is tte sin of tte startii^ aAir«s ai^ 
tl» ^M£d ^^latiai* to exc^tiai to this ^«irs if tte i^»Ey is locate 
within oi» of an u^»r page taii^ry® In this mse a^ress 

is tte taiiAry® 

Fi^ire 2-3 sI^m tte starting ^3i.'«s tairAri^ »lect^le hf SI ate S2® 


2®3®10 tottery ^»rati® 

9m iMory array and EefE«h cicCTitry m tiK ^12 can te pwerte ^tiaially ty 
+5 1ft; or ^ tte +5 stanAy lii»* ^ma ^ +5 stated lii»r 

tte ^tt2 is ^^ble of retainir^ data intefinitely ^ile usirq miniMl current 
(M, fE« tte +5 staitf^ a^ly, 

tottery C+5 stM^I ^eratioi «n he % rewvii^ 

faMol^rii^ or oittii^l tte zero-^m ji^^r EMistors, 119 ate 120* ®iis will 
allw tte +5 stai^^ to te to ^12 (refer to tte sd»Btic 

di^r«, Fi^re 5-2J * 
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PIGORE 2-3® Startii^ Mdress Selecticm Cations 




5NSTAL- 

‘ilTIOM 

ASTRUC 

11C f A S 



2A iwmLLATi« i»mra'ic» 

tte W12 iw3ule has be«i pr^arrf for irstallation (configure by user) as 
it is rea^ for systan use and can nm te 

Tl» follwir^ ^r»ral procrfure is zmaamM^ for iretalling the VM12 nodule in 
a »torola K^i«s or ¥ERS&i^uIe diassis^ or otter can|»tlble ^stan chassisi 

AC mBT BE TJ AVOID ttK- 

TRICAL SHO^K TO IftIWEBWCE PERSMltt* 

a® teio'w ^wer fr«i diassis in ^idi VM12 is teing install^® 


CAOTIW 

I6BEOTI® WHIIE PWER IS APK.iro 

ODLD REOTLT IN DMME TO t«WLE OmPmmPS. 

b« Obtain «c«s to tte card rack area of the diaasis (refer to the 
^pr^riate Aassis u«r*s roamsal for location aM dir« 2 tions) * 


CAUTION 

AVOID TOOQilNG ARMS O' MB CIRCUITRYl STATIC 
DISCHARGE GAN DAMAGE INTffiRATH) CIRCUITS® 

c® Usir^ a firm grip on tte module^ carefully align the pins on tte roodule 
with the roatir^ con»ctors of tte chassis backplane. Use a firm^ ste^y 
pushing notion to install tte malule snuggly in the connectors. 

The VM12 can be irietailed in any available slot which is not reserves for a 
proc»sor or other intelligent board. 
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PIWSGRAM- 

iilNG 


CHAPTEE 3 


OPERAfllG INCTMKJTIWS 


3*1 MrrailCTICli 

This A^ter provi^s a Ascription of controls on the ¥M12 arri other 
infonation g^rtaining to tte aeration of the module* 


3.2 ®ERATIIG 

Tte only operatir^ controls on the W!12 ace two switches^ SI arri S2« Ttese 
»itd»s are used to select the starting address of the VM12. For a description 
of ttese »itctes ar^ tteir functions^ refer to paragraph 2.3.9. 


3.3 OPEEATIH3 PKCmORES 

tte VM12 ^^rating procedure consists only of configuring the nwdule (accordir^ 
to inforuBtion in Chapter 2) a»3 insertir^ it into the VERSMws connectors. 


3.4 PaBRM4IH3 Dra:RIPTiai 

ttiis section provdes tte necessary informtion to prc^rMi the aAress mrfifier 
decc^r 0219 to resgwrri to alternate n^fes of citation by means of adlress 
moSifier c^fes. 

Bie progranmable address larfifier decoder is a bipolar PKM d^ignated 0219. 
Ite Avi« generic part nintoer is an N82S129 nade by Signetics. Tte structure 
is a 256 x 4^ neaning ttere are eight aiMr^s lines ate four outputs (one output 
is not used and is not connectte.) Follcwir^ are the signals ate the 
CTrrespoteing pins to which they are ^>lied. 

U219 0219 


SIQiAL 

PIN NME 

PIN M*©ER 

AMO 

A7 

15 

AMI 

m 

1 

M2 

m 

2 

AM3 

A4 

3 

M4 

A3 

4 

AMS 

A2 

7 

mm 

A1 

6 

Mf7 

AO 

5 


Biis ctevi« nay te programnte by tte u»r sudi that the VM12 ney respote to a 
raider of different ateress nodifier ctees (MC-Mf?). The VM12 is shi^^ fraii 
tte factory with tte PMI prc^ramrea to respote to ateress nodifier texatteinal 
a^s 01, 02, 05, 06, ate FF for stateard addressing, and FI, F2, F5, F6, ate FF 
for extei^te ater^sir^. 
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A ^Etial truth tAle of tte ¥alid that tte aitpits of 0219 to 

active is gi^n in T*le 3-l« 


'aM.E 3-1® ^Hr«s ^rfifier tofes 


ml 

me 

M5 

Mf4 

m3 


Mil 



a»E 

1 

1 

1 

1 

1 

1 

1 

0 

01 

Su^rvi»r/ 










Ifeer Starfard 

1 

1 

1 

1 

1 

1 

0 

1 

02 

^ alsi 

1 

1 

1 

1 

1 

0 

1 

0 

05 


1 

1 

1 

1 

1 

0 

0 

1 

06 


0 

0 

0 

0 

0 

0 

0 

0 

fl* 


0 

0 

0 

0 

1 

1 

1 

0 

FI 

Su^rvisor/ 










0»r Extensa 

0 

0 

0 

0 

1 

1 

0 

1 

F2 

0219, Pin 12 

0 

0 

0 

B 

1 

0 

1 

0 

m 



B 

0 

H 

1 

0 


1 

m 


0 

B 

0 


0 

B 

B 

n^iiiiiiii 

m 


1 

1 

1 

0 

1 

0 

1 

llllgllllll 

15 

I/O 

0219, Pin 10 

KHE 

t *0-ftM7 corr^^nd 
N82S129 Fmi. 

to ^dress lii» A7-A0, r«|ecti^ly 

, on tte 


o»r may desire to pr^rai 0219 to in alterrative 0219 ran 

te progrOTirf to to any cortsination of a3dr«s nodifier cate not 

alre^y defii»3 1^ tte s^cification aM al» for aiy coifciiiatioo of 

bl^ks to te eii*l«3. 


3*“2 













" : -PTER 4 

4.:NCtiona: 

■'.CRfPT-C 


READ C¥C 
QUENCE 



OmPTER 4 


RM?ri^L mxmmim 


4.1 

ttiis cA^ter derail ^eratioiml aod block di^r« level descriptions 

for tl» ^ML2 MMEy ^^ule. 


4.2 ^2 fWKl mXEB C»ERATIC»I 

'S» '^12 o^rat« in tte folloifiiig k^s; byte write or rea3 (8 bits + 1 
^rityl ^ write or read (16 bits -i- 2 parity) g or loEgw>rd write or re^ (32 
bits + 4 parity). teta stresses D60**. DSi*, AOl*? and EMM)* ^termir^ itoetter 
tte W!12 Gyrates in a byte^ word, or loogwrd racxfe. 'Hie MOTE* signal controls 
write aid ^^ratiois. 

Ite follwrii^ jar^raite briefly «fes^rite tte write and read c^le s«j:«rK»s. 
Sto Figures 4^1 and 4—2 for WI12 module timing diagrans. 


4®2®1 write C^le Sec 3 i:^oce 

Ite W12 performs tte ifrite c^le sec^jerr^ to store data into rraaory. h write 
cycle is initiated wten the write data si^ial (WRITE*) aid the data strobe 
signals (DSO* and ESI*) are activate! cm the VHStece- Isjst, tte VM12 performs 
tte asMr^s Gdipariscm and a«i3r«s modifier to g^^rate tte board select 

signal (HSH.) and initiate the meiory c^ycle. ESO*, DSl*, AOl*, aid LWCKI* 

si^ials dfeteniirte the mode (byte, M>rd, or longword) for the write c^cle, 

and data is tten trareferred into tte ^«jified la:Htioo in noiwry. Wien the 
cteta is recseiv^, the yM12 activates the data »:taiowledge (IMaCK*) signal %iiich 
iidicat^ to tte reepester that tte write c^le has b^n caipleted. 


4 . 2.2 teM ^cle SeqiKnce 

'Sk 1M.2 perfoMB tte read cycle seqterK:e to retrieve data frem leKjry. A re^ 
c^le is initiate ^tien tlie write data signal CWITE*) is io^tive. At ttmt 
tlK data strobe signals (IBO* and DSl*) are activated c» the V^Msus. 
fcxt, tte 1M12 ^rfoois the adless c^ 2 ^^ri»ii aid aMr^s wdifier dec^e to 
g«»Eate tte board si^ai (MSSH*) , and initiate the iMi»ry cycle. 

this the ^dr«s curr«itiy on tte bus is latclrf into tte ¥M12 ^dule. 

9m ^fl.2 circuitry dero^s ttsis al3r«s, aid data at tte s|»cifi«3 

^»ry lotion is traisferrei to tte ¥M12 tten 

«tivatM tte signal to iidicate to the rej^^ster ttat tte re^ cycle has 
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PIOfRE 4-1. »»ry Write ^cle Timi^ Diagr* 
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FICUK 4”2. ^:le Di^c» 






i»2,3 tottery ^»ratioii 

W12 is ^wigi^ with tiK i^ti« to ^»rate « tottery pwer in mm 

of a Oiit^p. tofer to Chapter 2 for infe^atioa OT^«ni^ tottery 

^»mtioa. 

tottery c^ratioo iserely all^« data to be 

retaifwd in immzy during a ^^er ait^^* 

KiemI r^d and write o^ratiof» caiMM>t he 
c^eratif^ c» batt^y pc^«® 


4.3 «^IWICM 

9m W12 HMiory nodule performs data storage (write i»de| ^ iteta retriwal frerf 
mode) ^ aid feta reteitiai Cme»ry refr^sing) c^^atias® Figure 4-3 
ill»tr'a^ a sl^le f«K±ioisal block diagram of tto W.2* di^r« 

illustrate the owrall fceic fiw±ioiial circuits of the w«ry ^^ule* a 

more fetailed diagram of tto ’yi!12y r^er to tto ad^atic diagr* in O^ter 5. 

Tto WI 12 i^rory modole cxsssists. of the follcmng firsctional ciroiitss 

a. I/O Imffers and latche 
b« ^Mres deeding 
c« Ifeaory arr^ 

d. Data parity ga^aticMVWteckiiig 
e« Oontrol/statas register (C^) 
f« lefreh and ccmtrol 


4.3*1 I/O aiffers and Latot^e 

Ml signals entering and ieavii^ tto 1110.2 module |am thrash toffers aid 
latches. The asMress buffers and lafeh^ are 0215-11218 aaid IJ223* 9m data 
buffers and latctos are 0152-0155, 0180-0183, 0210-0213, 0220, aid 0224-0227* 
®»se Iwffers and lately are acti¥ated/deacti¥ated by intend aid «teraal 
sipials. 

Ii»»irg feta (write Mfe| is transferred to tte winie iwffei3/latei» tte 
intemal siyials toif fered data str^se (HBO* and , tt'teiMl signals 

WITE*, (if Iw^word is elected}, and 101* are «ti¥e flw lwel|® tota 

is traMferrrf «it of tee Bwdtjie taff^s (read model rtMi tl»» siyials are 
active (lot Iwel) | iMweirer, the si^iM ikbI to (high letell ® 

In ze^ of ^ration, the low o^r feta bits are ga^ ait 

tl» toffers %iwi Ml* and HDKI* are active and WB1T& is iiacti^. 
hi^^^ter feta bits CD08-®15) Mre gated a* K1* Mid are «tiwB 

is Wm% ferth a«i Ml* along lath Ixtt ai^ MSI* are 

achiw is inastiw, all 16 feta bits will to ait of tto Mdule 

If a lo£^»Ed C32 bits) is teii^ read ait, signal al» 

to «ti¥e. 



















4.3.2 MdrMS tecc^iog 

'Bm ^dress lii» (M2*-A31*) # as ^11 as addr^s nodifier li!»s (M0*-AM7*) , 
are to the module through ^ress latrf»s 0215^0218 arri 0223® 

lir» IA00*-M31* are then routed throi^h aSdress coi^rators U222 arri 
0187. Coiiiq out of these ^Hress caaparatorSr aMress lir» EAIS^-LASI* go to 
switch 1 CSl) ad switoh 2 CS2) • Hie switch ^ttings of tteTO switetes 
^te:mif» tte startii^ ^dress of the VH12 nodule (refer to he^ir^ 2® 3®9 aid 
Figure 2-3 for ii»re iofoimation r^ardirg use of ttese switohes) ® Address lir» 
LA16*-LA23* are al» rout^ thrwgh address comparators 0158# 0159# aid 0188. 

Mdr«s comparators aid the jiMper configuration on leader J5 detemine 
tl» size of the lerory® 

Wwi tte startii^ a3dr«s is ctetemined# tl^ ^3dress decoder activates the main 
circuitry# buffered data strobe {H3S0*/BDS1*) # BDSffi# aid the row ^dress 

sel«Jt® 


4.3*3 Iteery Array 

Herory storage on the VM12 inodul#^ consists of a 144-device array that is 
^ysically arranged on the module in eight rows of 18 Rl^*s. 

Hie WI12 uses 64K x 1 devices for a total capacity of 1 Megabyte (1#024#000 
bytes) # or 256K x 1 devices for a total capacity of 4 megabytes (4#096#000 
bytes). Hte devices are physically arranged on the W12 module such that in 
each row tte first eight R?y!i*s camprise the low-order data bits of tte byte# tte 
next eight R^*s canprise the i: 5 >per-order data bits of the byte# aid the last 
two devices in th^ zom are the Ic^^er byte and upper byte parity bits# 
respectively. 

i^ferrir^ to Figure 4-4 and to the schematic diagrcras# notice that RCW ADDRESS 
STKBE 0 (RA^*) gates data bits DO0*-D15* and associated parity bits to tte 
first row of RM devices. RASl* gates data bits D00*-D15* and associate parity 
bits to tte second row of RAM tevices. RAS2* gates these bits to tte third 
r«f# ard RAS3* gates these bits to the fourth rw. Hien, this wtele schaite is 
r^»ate3 on tte next four rows of device for data bits D16*-D31’^. 


4.3.4 teta terity (deration And Cteckir^ 

Hie W412 ^i^rates a pari^ bit for each byte stored durir^ a write cycle. Even 
parity is gei»rat^ by the parity gei^rator (074-077) aid storrf in the nenory 
for tte associate! byte. Devices 074 aid 075 gei»rate tte parity bits 
for tte Ic^r-order byt^# and 076 and 077 gei^rate tte ^rity bits for tte 
higter-orter byt«« 

ferity is ^ccmplishea durii^ read cycles® Iten a read cycle is 

^rfoni«3 data byt^ are gatrf to the parity chscter (0121-0124) ® Itevices 0121 
aid 0122 ci«k ^rity for tte Iw-or^r bytes# aid 0123 aid 0124 check parity 
for tte higb-on3er byt«® 

ferity cteckii^ is ^rfon^ by routir^ tte iMiory data bits plus previously 
storrf ^ri'^ bits to tte ir^uts of tte parity ctecker® Sir» even jarlty was 
diarii^ tte write ^ration (when tte data was storrf into iMiery) # 
p®n,fcy IS tl^ cSscs is read out of nisiory* 




BITS 

D00*-D07* 


B'^TS 

D08*«D15* 


PARITY 


^ 1 


»f 2 


WM 3 


^ 4 


^ 5 


«f 6 


mm 7 


^ 8 


mm* -»—.-> 


RASl* > 


R^2* — 


RAS3* 




RASl* — 


1M2* ——> 


ms3* -—> 


01-08 

09-016 

017 

018 


U29-036 

037-044 

045 

046 


U56-U63 

U64-U71 

U72 

073 


U85-092 

093-0100 

0101 

0102 

BITS 

D16*-D23* 

BITS 

D24*-D31* 

PARITY 

U103-U110 

0111-0118 

0119 

0120 


0134-0141 

0142-0149 

U150 

0151 


0162-U169 

U170-U177 

0178 

U179 


0192-0199 

0200-0207 

0208 

0209 


PIGUIE 4-4 


W12 Array Configuration 


c::i:>MTROL/ 

S'rATUS 



If of nm high,, it irficates that is 

■»rr«±® If t!» ai^t ^»s loir, a ^rity error is iiriicataS, airf a B® Ei^» 
CB»^| is «ti¥a^ « tl» ^ if a jai^r Is iiwtallrf on teaSer J6® Al», 
an error is bit 15 in tha OTitrol/statos roister («!) is mt, 

Pm.Tl EM« Ut is »t. Refer to herfif^ 4«3.5 

for a ^^ri^ion of the Ol* 

«»re are ^ a^s o£ ^ratiai for »rily ttror m^rt ^tezmin^ by tm^z 
J7® If J7 is Cju^er is not iMtallrf) a laical am is written to bit 
O^of tt» OR, ftror Is «iablrf« If a is install^ on J7, 

bit 0 of tte CSl is a laical »ro at poner up, aid Mrl^ Error is 

If a laical mm is nw# writt«i to bit 0 of terity ttror itemrt 
is • 

tt» iror can “don't care" bit 0 of ^ by rTOvii^ tte J6 jai^r* ttils pra^ents 
t^, 1W.2 freo isaulm a si^ial® 


W.2 Qjetrol/Status leister fca) is w»ssible as a 16-bit i»rd, ^ich 
^ity error irdication aid softoere «i*lii^/dlsablii^ caitrol of 
■^ri% ^Mratlon, i^rr«t ^Mration (for teatir^ pir^ses), aid tfm 

i»rlty error dMckir^ circuitry* fferi«re for tl» iKiidesi 


> ^ a«r«s a^^er (0185 aid 0186) 

* I/O aMr«s Ml^ticm te^rs fJl aid J2) 

® «i*le/disitole (j?) 

e fcrtty error status bit devi« C0131A) 

® OH roister device (0157) 

ttie ttntrol/Status (CW) is a 16-bit i«b 3 ^ich is foMattrf into two tosic 
s^Mitsi Cl| OTitrol r^lst«, aid (2) status roister* ttieM items are 
d^crl^d in tte followlrq ^ragr^w, fee Figure 4-5® 



BIT 


B^»E PIRITI R^mr 

«IW WM» PMIW (^1 

PAMW BIT WITE fD^ 

pmm El^ CW| 


4-5. O»trol/Stafai» Bit AaslgiiMit 
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4®3®5®1 OontEOl Agister # iSie control register <»3upi« tiiree bits of tte 
byte~©F''^»'T»7’'''^l three bits o^rate in iwnnal re^ ard write rorfes* 
Bits thr« t±iroi:^h »ven are undefinaS® The bits are autonatically clears #ien 
the SISIESET* signal is a low level* Ml control/status bits are also clearrf 
on pwer-up* The nser ney '*don®t care" bit 0 by raiovir^ tte jim^r on teader 
J6* 

bits in tte control register (bits 1 and 2) can be us«3 to facilitate nowry 
t«tirw uMer »ftmre control. Bit 2 can be set to inhibit the writir^ of tte 
ei«n ^ri^ vali» into the parity bit during a nconary write cycle. Bit 1 can be 
set to enAle the writir^ of the wrong parity value into a parity bit. 


4.3.5.2 Status ^^ister . The status register occupies one bit of the up^r 
^te of the The bit operates in normal read and write iiwdes. Bits 8-14 
are undefinai. Bit 15 will always set ^en a parity error is detects on a re^ 
access. A Buss Error (BERR’*') is activated only if bit 0 is also iSet^ and a 
jmiper is installeS on teader J6. 

Bit 15 is automatically cleared vthen tte SYSRESET* signal is a low level. It 
may also be cleared by writing a logic zero to that location. All 
control/status bits are also cleared on power-up. 


4.3.6 Befr^h and Control 

Memory refr^hing is performed continuously to ensure that information is not 
lc»t® Each refresh cycle is initiate by the refresh oscillator (U28) • If a 
memory cycle is in progress, tte next refresh cycle will begin ^en tte rmnory 
cycle is ccntplete. The VM12 memory devices are refreshed every 15 micrososords. 

Control circuits provide arbitration betv^n the refresh nonory and the I/O 
cycles. Refer to sheets 8 and 9 of tte schaEnatic diagrans for mertiory ro^ule 
timir^ ate control circuits. 
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amprm 5 


SOPPOHT 


5.1 

ttiis ch^ter prwi^s pin assigi®»ts airf si^al «te»riptiofB for tte signals on 
tiM cKw^^tors, parts list ai^ parts locati® diagraii- ai^ a srf^Mtic 

di^rai for tt» ^12. 


5.2 SI^M. im^IPTICK 

9m 1M12 tes Interfax ocmiectois CPI and F2) i^idi are for interfacii^ 
to tte ¥E^teis. coniiectors are standard ^Id-platrf 

cxmi»ctors located at the bottcm of tte iiodtile Figure 5*“1|. Qxmmctor PI 

140 piiBt 70 on the ccn^oi^it si^ and 70 on the »ider si^« tow^ctor P2 
has 120 pim^ 60 on each side. 

Table 5-1 lists tte pim, si^al mieraociic and ai^ si^al dea^riptiois for 

connector PI. Table 5-2 gi¥es the categoric of inforaation for P2® 

'aMS 5-1. Q^mectOT PI Pin Ussigiments 





SIC^^ mm MB D^RIPTIC^ 

1,2 

+5? 

+5 KIM - Ifeai nodule 'logic circuits. 

3,4,23,24,27, 

^,31,32,61, 

62,67,68,71, 

72,119,120, 

123,124,135-140 

GH) 

CMIMJ - Ifeed hf logic circuits. 

21,22,30,33, 

64-66,69,70, 

73,75-77,79, 

80,82,87-93, 

107-118,121, 

122,125-ia 

MX. 

Ifo cxmiecticm. 

5-20 

D00*-D15* 

MTA biK (bits II-15J - 16 tlff»-state 

bidirectiaial cfeta lif» tl»t prwi^ a data 
path between tte Wil2 nodule and all otter 

Msdules ccMmected to the 

25 

WQ* 

imia SfiME 0 - Ii^t si^ial ^idi 
a ^ta teaiBfer will m data lii» 

DW*-D07*' durii^ %te ani wrd teai»fers. 

2i 

ml* 

»m SfMX 1 - li^ut si^al #iidi 


a data trarefer will «car ai ^ta feus lir» 
D08*-D15* darii^ arf wrd teaMfers. 


5-1 







wm 

«»is 


TfflCiE 5-1. to*^ctoE FI Fill Issip^ents COTit*d| 


29 


34 

35 


36-58 


59 


60 


SIQ«L 

^mmac si«»l 


DAm TRM^Fm MXKM.HKE - Ctatpit sigfMl 
%feich ir^icat^ valid feta is available to tte 
data bos ferif^ a ^cle, or tliat data Ims 
been acc^ted from tte feta tos durii^ a write 

q^le* 


miT& 


IM)8D* 


A01*-A23* 


AM4* 


MH* 


iiRITE - Ir^t signal that fetemiMS wtetter 

the data transfer cycle in prepress is a re^ 
(high) or write 

EXM3S0BD - Ii^t sigml that fetemin^ 
vtether a cycle is a t^te/kord trarsfer fhigh) 
or l€»gword traisfer (low). 

MI>RE^ bi^ (bits 1-23) - 23 ir^t sigmls 
used to selecti^ly afer^s tte ¥M12. 

mm 

For ert«K^d aferessing assigmeotSy refer 
to 1!^le 5-2 d^criptioos (Cooi^ctor P2). 

ADORED MBIFIER (bit 4) - Iil^ut sigral that 
provides additional aferess bos data sucii as 
si:^, c^le type^ amd DfTO nester 
identification„ 

MDRKS MOIFIiR f^it 7) - ^ae as AM4* on pio 
59, 


63 


Am* 


¥miEim (bit 3) - S«e as AM4* on pie 
59, 


74 


78 


81 

83*“86 

§4 


SYSRK* SfSfm R^T - lEiwt si^l 

will r^et tte ^stai. 

M3'AIL* FAIOJSE - Ir^mt signal lAife ir^icates that 

ac input to ^stai pm^z suj^ly is no lof^r 
being provided or tfet tte r^^iired iepit 

volt^^ levels are f»t iKt, 

ffilS* W3S ^M>R* - s'^pal ^ich indimt^ 

that an onr^^verabie error has crourred ar^ 

tte bos cycle smist be aborted^ 


Ml^KS UBIFIHI - fbits 0, 1, 2, arri 6| - 
as AMI* on pin 59, 


Mm* 


MDBESS ^OJIFIES fbit 5| ~ as 1M4* on 

pin 59, 


5-2 




Tm,E 5-1. W1 Pin Issip^nts fOTit'dl 


PI» SI^K. 

_SIQaL IE pmSIPTIM 


§S-1« C2| 

1»-132 +5¥ +5 ^ l^ic circuits» 

133,134 *5m +5 ¥dc tottery fstai^^l - Mterimte 

+5 ¥3c pmer s«ir« ^ich «e to ii«d 

optionally ^^ule l^ic ciraiits. 


K»E; 1. piM are cn side of mAiM. E^n pirs are on sol^r 

si^ of Mdule. 

C2| followir^ pin ^irs os the ^ule are starts t^etter so 
tiMt ttese dai^“^aiE^ bus signals Ic^p **in" aid “out" of this 
kMrd. ttiis eliiiifiates tto i«d to ji:^»r ttese sigimls mi tte 
Aassis teclplai»® (&e stoet 2 of sd^^tic diagrai. Figure 5-2® | 

95,96 flttll*, ^mi*} 

97,98 

99,100 freiii*, 

101,102 (^11*, 

103,104 Cre3IS*, K;3OTT*) 

105,106 CK34IK*, ^ms*} 





TIK.! 5-2* P2 Fin Issip^nts 


Ml SIC»L 

MMMMic _ si^M. A» 

l«-6r?7f98, GMM) - l^ai i^Aile logic circuits* 

mi,:M2 

7-10 +5¥ -i-S pa«r - Ifead ^ ^oAil© logic ciroiits® 

11-88,99 r 100 f 1*C* Mo ccmoection. 

103,104 

89-96 A24*-^l* bos (bits 24-31) - 8 ii^t signals 

used, c^ticKiallY, to select an extei^d 
a^r^s on tte VM12. (lefer to fable 5-1 for 

other address lir^ on tte 

105-120 C2) D16*-D31* imh has (bits 16-31) - 16 thr«-state 

bidirectional data lines that provife a data 
path between the W12 module arri all otter 

module cconected to the ¥EKates» 


MOTES: 1. Odd pirs are cm cxw^CMMit side of module- 
site of iMdule. 


Even pits are on solter 


(2) Pins 105-120 CD16*-D31*) are not Ixissed in VEKtoodule ciiassis 
backplane, in WC 68/2 ^sta^, or in slots A14 and A15 of EXC»iacs 
chassis. 






PARTS LIST 



5.3 LIST 


TAle 5-3 lists t!» CTi^fMts of tte 1M2. ®iis list reflects toe latMt issi» 
of ^12 at tte tine of printii^® A ^rts l^atiai IS 

in li§«e 5~1* 


WK£ 5-3. "^12 terts y.st 



MW !t»m 

lllillllillllllilll^ 


84-wai»i 

feinted wire Ixard asse^ly, l«8Klill2 

Cl^, 

21W9632MI3 

C^j^itor, coTMiCf Mial, •! uf @ M +20% 

CL1-C130 



Cl© 

21W962m37 

C^acitor, nica, 330 pF § ICM) ¥&;, +5% 

DLl 

01»e8O«24 

Digital delay fflodole, 200 os 

E&2 

01IW9804C49 

Digital delay iiodole, 50 ns 

J1 

28»IIS802C36 

Haa^r, docile row, 14-piii 

J2 

^IM9802B34 

Header, ^3ci>le rcw, 16-pin 

J3 

mmBBQX:43 

Header, row, 8-pin 

J4^J8^ J9 

28IW9TOX29 

Ifeafer, d«i>le rcw, 4-pin 

J5 

28lie302B21 

Header, &rf>le r«f, 6-^iii 

J6,J7 

28»©802)01 

doiJ^le row, 2-pip 

Rif R2f^^5f 
R6fI®~R12 

51IIW9626A56 

fesistor latwrk, SIP, 8-piii, four 22-^ii 

R3 

06W-124A73 

^^istor, film, lOK ci®, 5%, i/M 

R4 


Blister, film, 22K c*», 5%, 1/M 

17,113-118 

51*©62»4i 

Resistor i^tiiork, SIP, lO-pin, nine 4®7K-otii 

119-120 

2»©a)®46 

a^ial, iiKuiatrf 

S1,S2 

401W80m34 

adtsdi, DIP, aCT, 8“P«iti«i 

01-1118, 

51W96ia«9 

I.C. M»6€^15 C^2-W1| 

0»^46t 

156«^3t 

W5-II12if 

0134-11151, 

tti2-017§f 

a^615P38 

I.C. Ite0256-15 f¥M12-B02| 

ms-oai, 
m,m7, 
m9, ms 

51^€1^4 

I.C. a74S0« 


S-5 
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023 

51^61»32 

i.c. a74aa 

024 

51^61»31 


025,083 

51W9615E27 

IX. a7«i« 

027,051,054 

51^61^6 

I.c. M74aiw 

12S 

51^61^5 

IX. «1455P1 

049 

51^61®91 

IX. ffl74S13» 

050,0190, 

0191 

51^615C21 

IX. ffl74IS041 

052,0131, 

0132,0156 

51^61K95 

IX. S174S74M 

053 

51^615191 

IX. ai74LS0« 

074-077 

si^eia'iz 

IX. 74ES2a» 

IJ78,IJ7§,IJ» 

51IW615E79 

IX. »7«240S 

081 

— 

»t fs^rel 


51^61K43 

I.C. »74S64M 

084 

51^61KS6 

IX. M7^« 

0121-0124 

51IW615E35 

IX. W7«2^ 

0126-0129 

51^615F84 

IX. M74S153H 

013© 

51^61»38 

IX. mims39m 

0133 

51^61»W 

ix. aiisiiM 

0152-0155, 

0182,0183, 

0215-11218, 

0220,0223 

51IW61K56 

IX. a7«373H 

0157 

51^615J13 

I.c. »25IS251§rc 

0158,0159 

51^61»36 

I.c. M74IS»31 

oli© 

51^61X58 

I.C. ai74a« 
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DIAGRAMS 



mBi£ 

5-3• ¥M12 Parts List (cont®d) 

DKICmTI« 

B«KK}IA 
PART MWER 

DE^RIPTICM 

0180,0181, 

0212-0214 

51li0615F65 

I*C. SN74S241N 

0184 

51IW61ff85 

I®C. SN74S38N 

0185,0186, 

0222 

51IW615H01 

I.C. Mi25E£2521PC 

0187,0188 

51IW615J51 

I.C. SN74LS684N 

0189 

(see MM’S) 

I.C. Prograrmed 

0210,0211, 

0224-0227 

51»©615E98 

I.C. SN74LS373N 


(see NOTE) 

I.C. Programmed 

0221 

51Mra615C20 

I.C. SN74LS02N 


03SW993D306 

Screw, Phillips, M3 x 0.5 x 6 


07-W4639B01 

Plate, stiffener, M68KVM12 

0219 

09NW9811A04 

Socket, IC, DIL, 16-pin 

0189 

09NW9811A53 

Socket, IC, DIL, 20-pin 


29NW980^17 

Jumper, shortirig, insulated, 22 required - 
(used on the VM12 teaders — refer to Chapter 2 
for placanent.) 


55M«403A18 

Extrastor/inserter with roll pin 

X022 

09!!^811A78 

Socket, IC, DIL, 20-pin (u^3 for manufacturing 
test only) 

rores Iten 

ordering tte prograraned I.C.'s, use nisttoer labeled on part® 


5«4 DIAfflMC 

Figure 5-2 is a sc^aatic diagran of the \W12 
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FICTIE 5-2® WCL2 fehoiatic Di^r«i (Sieet 5 of 21) 
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FIGORE 5-2® ^12 S3h«iatic Di^rai (Sheet 7 of 21) 
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FIGURE 5-2« Wtt2 Sdiaiatic Diagram (Steet 8 of 21) 
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FIGORE 5-2« VM12 fehaiiatic Di^rsm (Sheet 9 of 21) 
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FIGURE 5-2. VM12 Schenatic Di^ran (Sheet 12 of 21) 
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FIGURE 5-“2. VM12 SdiQiBtic Diagrai {Sieet 13 ©f 21) 
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FIGURE 5-2* ^112 &hanatic Diagran (Sh«t 14 of 21) 
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FIGURE 5-2« W!12 fehaiBtic Diagram (Steet 15 of 21) 
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FIGURE 5-2® VM12 &haiatic Diagran (Sheet 16 of 21) 
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FICTRE 5-2® W12 Sdianatic Diagram (Sieet 1.7 of 21) 
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FIGURE 5-2® WI12 &heiatic Diagrai (Steet 18 of 21) 
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